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Amendments to the Claims 

1 . (Previously Presented) A memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well foimed in said semiconductor substrate adjacent to said P well; 

an N type active region defined in said P well; 

a P type active region defined in said N well; 

an isolation region arranged to isolate said N type active region from said P type active 

region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film and 
an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon 
film comprises an N+ polysilicon layer over said N type active region and a P+ polysilicon 
layer over said P type active region; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure on 
a portion of said polycrystalline silicon film between said polycrystalline silicon film and said 
metal, metal silicide, or metal nitride film, and over only a portion of said isolation region. 

o ^ 

2. (Previously Presented) A memory cell comprising: rn x 

a semiconductor substrate; ^ 
a P well formed in said semiconductor substrate; ^ 
an N well formed in said semiconductor substrate; 
an NMOS transistor defining an N type active region in said P well; 
a PMOS transistor defining a P type active region in said N well; 
an isolation region arranged to isolate said N type active region from said P type active 

region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film and 
an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon 
film comprises an N+ polysilicon layer forming a portion of said NMOS transistor, and a P+ 
polysilicon layer forming a portion of said PMOS transistor; and 
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an oxide diffusion barrier layer formed in said polysilicide gale electrode structure on 
a portion of said polycrystalline silicon film between said polycrystalline silicon fiJra and 
said metal, metal silicide, or metal nitride film, and over only a portion of said isolation 
region. 

3. (Previously Presented) A memory cell comprising: 

a semiconductor substrate having first and second gate oxide layers; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

an NMOS transistor defining an N type active region in said P well; 

a PMOS transistor defining a P type active region in said N well; 

an isolation region arranged to isolate said N type active region from said P type active 
region, and separate said first and second gate oxide layers; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film and 
an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon 
film comprises an N+ polysilicon layer on said first gate oxide layer and on a first portion of 
said isolation region and forming a portion of said NMOS transistor, and a P+ polysilicon 
layer on said second gate oxide layer and on a second portion of said isolation region and 
forming a portion of said PMOS transistor, and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
between said polycrystalline silicon film and said metal, metal silicide, or metal nitride film 
and over only one of said first and second portions of said isolation region, wherein said 
polysilicide gate electrode structure and said oxide diffusion barrier layer are arranged such 
that migration of P+ dopants from said P+ polysilicon layer to said overlying metal, metal 
silicide, or metal nitride film is significantly impeded by said oxide diffusion barrier layer 

4. (Previously Presented) A memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrat ; 
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an NMOS transistor defining an N type active region in said P well; 

a PMOS transistor defining a P type active region in said N well; 

an isolation region arranged to isolate said N type active region from said P type active 

region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film and 
an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon 
film comprises an N+ polysilicon layer forming a portion of said NMOS transistor and a P+ 
polysilicon layer forming a portion of said PMOS transistor, and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure on 
said P+ polysilicon layer between said P+ polysilicon layer and said metal, metal silicide, or 
metal nitride film and over only a portion of said isolation region, wherein said oxide 
diffusion barrier layer does not extend over a portion of said N+ polysilicon layer. 

5* (Previously Presented) A memory cell comprising: 
a semiconductor substrate; 
a P well formed in said semiconductor substrate; 
an N well formed in said semiconductor substrate; 
an NMOS transistor defining an N type active region in said P well; 
a PMOS transistor defining a P type active region in said N well; 
an isolation region arranged to isolate said N type active region from said P type active 

region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film and 
an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon 
film comprises an N+ polysilicon layer forming a portion of said NMOS transistor and a P+ 
polysilicon layer forming a portion of said PMOS transistor; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure on 
said P+ polysilicon layer between said P+ polysilicon layer and said metal, metal silicide, or 
metal nitride fihn and over only a portion of said isolation region, wherein said oxide 
diffusion barrier layer is arranged such that said metal, metal silicide, or metal nitride film 
defines an N type common boundary with said N+ polysilicon layer that is significantly larger 
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than a P type common boundary defined by said metal, metal silicide, or metal nitride film 
and said P+ polysilicon layer. 

6. (Previously Presented) A memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

an NMOS transistor defining an N type active region in said P well; 

a PMOS transistor defining a P type active region in said N well; 

an isolation region arranged to isolate said N type active region from said P type active 

region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film and 
an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon 
film comprises an N+ polysilicon layer forming a portion of said NMOS transistor and a P+ 
polysilicon layer forming a portion of said PMOS transistor; and 

an oxide diffusion bairier layer formed in said polysilicide gate electrode structure 
between said polycrystalline silicon film and said metal, metaJ silicide, or metal nitride film 
and over only a portion of said isolation region, wherein said polysilicide gate electrode 
structure and said oxide diffusion barrier layer are arranged such that migration of N+ dopants 
from said N+ polysilicon layer to said overlying metal, metal silicide, or metal nitride film is 
significantly impeded by said oxide diffusion barrier layer. 

7. (Previously Presented) A memory cell comprising; 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

an NMOS transistor defining an N type active region in said P well; 

a PMOS transistor defining a P type active region in said N well; 

an isolation region arranged to isolate said N type active region from said P type active 

region; 
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a polysilicide gate electrode structure composed of a polycrystalline silicon film and 
an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon 
film comprises an N+ polysilicon layer forming a portion of said NMOS transistor and a P+ 
polysilicon layer forming a portion of said PMOS transistor; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure on 
a portion of said N+ polysilicon layer between said N+ polysilicon layer and said metal, 
metal silicide, or metal nitride film and over only a portion of said isolation region, wherein 
said oxide diffusion barrier layer does not extend over a portion of said P+ polysilicon layer. 

8. (Previously Presented) A memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

an NMOS transistor defining an N type active region in said P well; 

a PMOS transistor defining a P type active region in said N well; 

an isolation region arranged to isolate said N type active region from said P type active 

region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film and 
an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon 
film comprises an N+ polysilicon layer forming a portion of said NMOS transistor and a P+ 
polysilicon layer forming a portion of said PMOS transistor; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure on 
a portion of said N+ polysilicon layer between said N+ polysilicon layer and said metal, 
metal silicide, or metal nitride film and over only a portion of said isolation region, wherein 
said oxide diffusion barrier layer is arranged such that said metal, metal silicide, or metal 
nitride film defines a P type common boundary with said P+ polysilicon layer that is 
significantly larger than an N type common boundary defined by said metal, metal silicide, or 
metal nitride film and said N+ polysilicon layer. 

9. (Canceled) 
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10. (Previously Presented) An SRAM memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

a flip-flop formed by two access transistors and a pair of cross coupled inverters, 
wherein each pair of cross-coupled inverters includes a pull up transistor and a pull down 
transistor, and wherein said pull-up transistor defines a P type active region in said N well and 
said pull-down transistor defines an N type active region in said P well; 

an isolation region arranged to isolate said N type active region from said P type active 

region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film and 
an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon 
film comprises an N+ polysilicon layer forming a portion of said pull-down transistor and a 
P+ polysilicon layer forming a portion of said pull-up transistor; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
between said polycrystalline silicon film and said metal, metal silicide, or metal nitride film 
on a portion of said polycrystalline silicon film, and over only a portion of said isolation 
region. 

1 1 . (Previously Presented) An SRAM memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

a flip-flop formed by two access transistors and a pair of cross coupled inverters, 
wherein each pair of cross-coupled inverters includes a pull up transistor and a pull down 
transistor, and wherein said pull-up transistor defines a P type active region in said N well and 
said pull-down transistor defines an N type active region in said P well; 

an isolation region arranged to isolate said N type active region from said P type active 

region; 
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a polysilicide gate electrode structure composed of a polycrystalline silicon film 
having a thickness of between about 500 A and about 4000 A and an overlying metal, metal 
silicide, or metal nitride film having a thickness of between about 500 A and 4000 A, wherein 
said polycrystalline silicon film comprises an N+ polysilicon layer forming a portion of said 
pull-down transistor and a P+ polysilicon layer forming a portion of said pull-up transistor; 
and 

an oxide diffusion barrier layer having a thickness of between about 3 A and about 
25 A formed in said polysilicide gate electrode structure between said polycrystalline silicon 
film and said metal, metal silicide, or metal nitride film on a portion of said polycrystalline 
silicon film, and over only a portion of said isolation region. 

12, (Canceled) 

13. (Previously Presented) An SRAM memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

a flip-flop formed by two access transistors and a pair of cross coupled inverters, 
wherein each pair of cross-coupled inverters includes a pull up transistor and a pull down 
transistor, and wherein said pull-up transistor defines a P type active region in said N well and 
said pull-down transistor defines an N type active region in said P well; 

an isolation region airanged to isolate said N type active region from said P type active 

region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film and 
an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon 
film comprises an N+ polysilicon layer forming a portion of said pull-down transistor and a 
P+ polysilicon layer forming a portion of said pull-up transistor; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
between said polycrystalline silicon film and said metal, metal silicide, or metal nitride film 
and over only a portion of said isolation region, wherein said polysilicide gate electrode 
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structure and said oxide diffusion barrier layer are arranged such that migration of P+ dopants 
from said P+ poly silicon layer to said overlying metal, metal silicide, or metal nitride film is 
significantly impeded by said oxide diffusion barrier layer. 

14. (Previously Presented) An SRAM memory cell comprising: 
a semiconductor substrate; 
a P well formed in said semiconductor substrate; 
an N well formed in said semiconductor substrate; 

a flip-flop formed by two access transistors and a pair of cross coupled inverters, 
wherein each pair of cross-coupled inverters includes a pull up transistor and a pul) down 
transistor, and wherein said pull-up transistor defines a P type active region in said N well and 
said pull-down transistor defines an N type active region in said P well; 

an isolation region arranged to isolate said N type active region from said P type active 

region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film and 
an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon 
film comprises an N+ polysilicon layer forming a portion of said pull-down transistor and a 
P+ polysilicon layer forming a portion of said pull-up transistor, and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
between said polycrystalline silicon film and said metal, metal silicide, or metal nitride film 
and over only a portion of said isolation region, wherein said polysilicide gate electrode 
structure and said oxide diffusion barrier layer are arranged such that migration of N+ dopants 
from said N+ polysilicon layer to said overlying metal, metal silicide, or metal nitride film is 
significantly impeded by said oxide diffusion barrier layer, 

15* (Previously Presented) A memory cell array comprising a plurality of SRAM cells 
arranged in rows and columns, wherein each cell of said array is connected to a word line and 
to a pair of bit lines and comprises: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 
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an N well formed in said semiconductor substrate; 

a flip-flop formed by two access transistors and a pair of cross coupled inverters, 
wherein each pair of cross-coupled inverters includes a pull up transistor and a pull down 
transistor, and wherein said pull-up transistor defines a P type active region in said N welj and 
said pull-down transistor defines an N type active region in said P well; 

an isolation region arranged to isolate said N type active region from said P type active 

region; 

apolysilicide gate electrode structure composed of a polycrystalline silicon film and 
an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon 
film comprises an N+ polysilicon layer forming a portion of said pull-down transistor and a 
P+ polysilicon layer forming a portion of said pull-up transistor, and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
between said polycrystalline silicon film and said metal, metal silicide, or metal nitride film 
on a portion of said polycrystalline silicon film, and over only a portion of said isolation 
region. 

16. (Previously Presented) A computer system including a microprocessor in communication 
with a memory cell array via a data communication path, wherein said memory cell array 
comprises a plurality of SRAM cells arranged in rows and columns, and wherein each cell of 
said array is connected to a word line and to a pair of bit lines and comprises: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

a flip-flop formed by two access transistors and a pair of cross coupled inverters, 
wherein each pair of cross-coupled inverters includes a pull up transistor and a pull down 
transistor, and wherein said pull-up transistor defines a P type active region in said N well and 
said pull-down transistor defines an N type active region in said P well; 

an isolation region arranged to isolate said N type active region from said P type active 

region; 
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a polysilicide gate electrode structure composed of a polycrystalline silicon film and 
an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon 
film comprises an N+ polysilicon layer forming a portion of said pull-down transistor and a 
P+ polysilicon layer forming a portion of said pull-up transistor; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
between said polycrystalline silicon film and said metal, metal silicide, or metal nitride film 
on a portion of said polycrystalline silicon film and oyer only a portion of said isolation 
region. 

17- 20. (Canceled) 

21. (Previously Presented) A memory cell as claimed in claim 1 wherein said oxide diffusion 
barrier layer comprises silicon dioxide. 

22. (Previously Presented) A memory cell as claimed in claim 1 wherein said oxide diffusion 
barrier layer has a thickness of less than 125 A. 

23. (Previously Presented) A memory cell as claimed in claim 1 wherein said oxide diffusion 
barrier layer has a thickness of between about 10 A and about ISA. 

24. (Previously Presented) A memory cell as claimed in claim 1 wherein said oxide diffusion 
barrier layer has a thickness of between about 3 A and about 125 A. 

25. (Previously Presented) A memory cell as claimed in claim 1 wherein said oxide diffusion 
barrier layer has a thickness of between about 3 A and about 50 A. 

26. (Previously Presented) A memory cell as claimed in claim 1 wherein said oxide diffusion 
barrier layer has a thickness of between about 3 A and about 125 A and said polycrystalline 
silicon film has a thickness of between about 500 A and about 4000 A. 
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27. (Previously Presented) A memory cell as claimed in claim 5 wherein metal, metal 
silicide, or metal nitride film form defines an overcoated portion of said P+ polysilicon layer 
and wherein said oxide diffusion barrier layer is formed in said polysilicide gate electrode 
structure between said metal, metal silicide, or metal nitride film and said P+ polysilicon layer 
over the entire extent of said overcoated portion of said P+ polysilicon layer. 

28. (Previously Presented) A memory cell as claimed in claim 8 wherein metal, metal 
silicide, or metal nitride film form defines an overcoated portion of said N+ polysilicon layer 
and wherein said oxide diffusion barrier layer is formed in said polysilicide gate electrode 
structure between said metal, metal silicide, or metal nitride film and said N+ polysilicon 
layer over the entire extent of said overcoated portion of said N+ polysilicon layer. 

29-30. (Canceled) 

31. (Previously Presented) A gate electrode structure for a semiconductive device having N 
type and P type active regions separated by an isolation region, said gate electrode structure 
comprising: 

a film having an N+ polysilicon layer over the N type active region and a P+ 
polysilicon layer over the P type active region; 

an oxide layer formed on a portion of said film and over only a portion of said 
isolation region, and 

a metal, metal silicide, or metal nitride film overlaying said film and said oxide layer. 

32. (Canceled) 

33. (Previously Presented) A gate electrode structure as claimed by claim 31 wherein said 
oxide layer is formed on said N+ polysilicon layer. 

34. (Previously Presented) A gate electrode structure as claimed by claim 31 wherein said 
oxide layer is formed on said P+ polysilicon layer. 

Page 12 of 20 



PAffi 1 3/30 * RCVD AT 3/30/2004 4:49:29 PM [Eastern Standard Time] 1 SVR:U$PT0£FXRF-1f6 1 ON1S:8729306 * CSID:9372230724 1 DURATION (mntts):09-18 



03/30/2004 17:55 FAX 9372230724 



0IHSM0RE & SHOHL DAY 



0014/030 



Serial No. - 09/808,864 
Art Unit -2823 

Docket No. - MIO 0079 PA/40509.148 



35. (Canceled) 

36. (Previously Presented) A gate electrode structure as claimed by claim 31 wherein said N+ 
polysilicon layer forms a portion of a pull-down transistor, and said oxide layer is formed on 
said N+ polysilicon layer. 

37. (Previously Presented) A gate electrode structure as claimed by claim 31 wherein said P+ 
polysilicon layer forms a portion of a pull-up transistor, and said oxide layer is formed on said 
P+ polysilicon layer. 

33. (Previously presented) A gate electrode structure as claimed by claim 3 1 wherein said 
oxide layer is silicon dioxide. 

39. (Previously presented) A gate electrode structure as claimed by claim 31 wherein said 
oxide layer has a thickness under 125 A. 

40. (Previously Presented) A memory cell comprising; 

a semiconductor substrate having first and second gate oxide layers; 

a P well formed in said semiconductor substrate; 

a N well formed in said semiconductor substrate adjacent to said P well; 

a N type active region defined in said P well; 

a P type active region defined in said N well; 

an isolation region arranged to isolate said N type active region from said P type active 
region, and separate said first and second gate oxide layers; and 

a gate electrode structure having a film with an N+ polysilicon layer on said first gate 
oxide layer over said N type active region and on a first portion of said isolation region, and a 
P+ polysilicon layer on said second gate oxide layer over said P type active region and on a 
second portion of said isolation region, an oxide layer formed on a portion of said film and 
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over only one of said first and second portions of said isolation region, and a metal, metal 
silicide, or metal nitride film overlaying said film and said oxide layer. 

41. (New) A gate electrode structure for a semiconductive device having N type and P type 
active regions separated by an isolation region, said gate electrode structure comprising: 

a first layer having an N+ polysilicon portion over the N type active region and a P+ 
polysilicon portion over the P type active region; 

a second layer having a material selected from the group comprising a metal, metal 
silicide, and metal nitride; and 

an oxide layer formed between and in contact with both said first and second layers, 
wherein said oxide layer is noncoplanar with said first layer and extends over at least a 
portion of the isolation region. 

42. (New) A gate electrode structure as claimed by claim 41 wherein said oxide layer is 
formed on said N+ polysilicon portion. 

43. (New) A gate electrode structure as claimed by claim 41 wherein said oxide layer is 
formed on said P+ polysilicon portion. 

44. (New) A gate electrode structure as claimed by claim 41 wherein said N+ polysilicon 
portion forms part of a pull-down transistor, and said oxide layer is formed on said N+ 
polysilicon portion. 

45. (New) A gate electrode structure as claimed by claim 41 wherein said P+ polysilicon 
portion forms part of a pull-up transistor, and said oxide layer is formed on said P+ 
polysilicon portion. 

46. (New) A gate electrode structure as claimed by claim 41 wherein said oxide layer is 
silicon dioxide. 
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47. (New) A gate electrode structure as claimed by claim 41 wherein said oxide layer has a 
thickness under 125 A. 

48. (New) A memory cell comprising: 

a semiconductor substrate having first and second gate oxide layers; 

a P well formed in said semiconductor substrate; 

a N well formed in said semiconductor substrate adjacent to said P well; 

a N type active region defined in said P well; 

a P type active region defined in said N well; 

an isolation region arranged to isolate said N type active region from said P type active 
region and to separate said first and second gate oxide layers; 

apolycrystalline silicon layer overlaying said oxide layers and said isolation region, 
said polycrystalline silicon layer having an N+ polysilicon portion over said N type active 
region and a P+ polysilicon portion over said P type active region; 

a metal, metal silicide, or metal nitride film layer overlying said polycrystalline silicon 
layer; and 

an oxide layer formed between and in contact with both said polycrystalline silicon 
layer and said a metal, metal silicide, or metal nitride film layer, wherein said oxide layer is 
noncoplanar with said polycrystalline silicon layer and extends over at least a portion of said 
isolation region. 
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